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Bropas Mexuyuapnnuaaxuumepez!una A/conE/15/8/ 2230 IR
Oprash3at,h O6befanenskix Haumi USSR LT

N0 TPAMEHRHHI0 aTOMHOK 3HeprhN ORIGINAL: RUSSTA

B MHDHBIX Lienax

He noanemur ornawenmio a0 OHUMANLHOTO COOBUEHHA Ha Hondbepenymun

HEKQ'TOPHE SM3MYECKHE CBORCTBA YPAHA
IIYTOHWSA H HX CINIABOB, '
Ko#oGeescruit C.T., 3akuoBcrutt A.C., JNlemmrcxmit B M.,
Cokypckuli D.H., Yedorapes H.T., Boorom D.B.,Eropos I 1,
Hugoraes TI'.H., EBaHos A.A.

BBEJIEHHE,

PasBRTHE AIeDHON TeXHMEW NpuBeNo K oA GHHD HOBHX MATEpHa~
708, MCHONL3YEMHX 2 R4YeCTBE AXEPHOTO ropouero, B doapmuHCTRE
cayvaeB HdHM3MYECKHe CROHCTRA MX He H3BECTHH,

' LennOBHIENADNUE 3NGMEHTH B PearTopax padoTANT B DeXHME HH-
TEHCHBHOI'0 TeNAOBHEENCHUA, HOXBEPranTci BO3XEeHCTBHD Te pMOYIIpY T HX
HANMpAREHUR, LARNIMYECEOMy N3MEeHeHHD TeMneparTypH, refcTBED o0Ayge-

- BHa ¥ T.X. llosroMy meolGxoimio smaThp OCHOBHHE (H3EYECKHe CBORCT~
Bt MATEDPHANOB, MCNOAL3YEeMHX XAA H3rOTOBJCHHI TeNAOBHEEN AMHNX DI 6=
MEHTOR

B upomecce uccsexopaEma MATepHavoB ANA CEPXOYHHKOB TeNXOBHe~

ACIERREX 3SJEMEHTOB OHJO NOXY YeHO GONBECE YHCAO XaEHHX 0 cmoftcTBAx
JpeHa, NIYTOR¥A W KX CIIABOB, HekoTome M3 Hux HOpErCTaBACEH B
3TOM JOKNaxe,

I. HEROTOPHE $U3MIECKME CBORCTBA METANIRYECKOTO
IUIYTOHHA,

Hccnex onaHiD GEBAYECKEX CBOHCTB NIYTORMA NOCBANEHO 3HAYMss
TAIPHOE KOAMYECTBO Dador., ONYGAMEOBEREWe Zammue fpeiCTABACHN B
o¢sopax /1/,/2/« B ZOEAeNe MPEBOXATCSH HEKOTODHE XONONHETeNbHHE

CBEXEEHA O (QMIMYECKMX CBOHCTBAX Iy TORMA .
25 YEAR RE-REVIEW
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8. TemIOTH (Pal0BHX NpEEPANEHN

JaHEHX 0 TennoTax (O.20BHX NpeBpalieHud MIYTORMS D JMTepaTy-
pe HeT, 33 MCKAKMEKMEM JaHHuX o remnore of- P  npenpanesua /I/,

BuJi¥ MCCHENOB&HH CKPHTHE TEMIOTH (AB0BHX NpeBpauneHui niy-
TOHKA, MCCJENOB&HNA NPOBOAMMUCE B NUPPHEPEHIMANLHOM BAKYYMHOM Ka-
JIODUMET]E

PesyapTaTH DTHX MCCJIENOBARKA TNpEXCTAENEHH B Taca.l.

Tadarna 1
TBINOTH ¥ TeMIeparypH (a303HX NpEeBPAlEHUHE MJIyTONHA,

®a30BHI 1e pexcr] o poy | x-0 -pfb-e |-

TenriepaTypa npe
Bpanennsa, °C

CkpHTad Tenaorta
npespal eHusd,
xan/r 1 0,7+0,T; 0,8+0,IM0,011,6+C,3] 3,3+0,5

eIl 3I5  ju440y 460 635

lpurenennse B TaCiuLe JaRHHE JAA « -f NpPEBpalCHUs ¢ TOY-
HOCTHD IO OMMOGKM JKCHEPUMEHTA CCTNACYDTICH C NPHBENEHHHMU B JIHIE~

partype /1/,
6, ¥npyrmve CBOJCTBA DAYVTOHMA,

ynpyrue CBGHCTBA GAYTOKWA ONDELEN ANUCL Pe3CHAHCHHM METONOM
¥ XKOMHATHOR Texneparyne,
Onperenenve Moxyns Oera E ¥ uciynd ciasura G NpCU3BOLUNOCH
Ha odpasue o ~MIYTIOHWE, DONYYEHHOT'O BHJIABNAUBAHMEX NDH 230°,
MonyyeHH CHelypmMe ZHAYPHWA KOHCTAHT YNpPYTIoOCTHS
= 9,1.107 kr/me’;
3,8,107 Kr/M0%
BuyMCIEEHOE N0 STHM JAHHHE 3HeUeHMe kospduuMeHrta Ilyaccona (
oxasanoch pasauyM 0,21,

. MATHUTHHE CBOACTBA CIUIABOB IUYTONNA ¥ YPAHA,

MarnuTHAA BOCHDHMMYMBOCTH METANJIKUECKUX [AYTOHMI ¥ ypaHa
HCCRe10R27ACH HEeCZHOKpATHC / CM. Hanpumep /3/, /4/4 75/ /+ Q&=
HaKo, ZOJUDHEMUKBOCTE MY CONABOB C IPDYTHMY DJIEMEHTAML M3YyYEHA Ma-
N0,
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B cBA3K ¢ OTHM MCCNELOBAIACH MATHMTHA g BOCHNDHMMIUBOCTE UH=
TePMEeTAITHYECKNX COENMHEHM! Pu UM U ¢ JDYTHMY 3icMeH Tauw.
BocnipuumyuBocTs onpexrenanach Io cune, reftc Teymme}f Ha odpa3en B
HEOMHODPOXHOM MATHUTHOM NoJe, 0 OGH1HOX MeTOJNuke. PesyisTaTH HC=
CIGXOBaHMA HEKOTODHX M3 CUCT €M CIIABOB NPUBEIEHH HAXe,

MaramTHaR BOCHDMMMYMBOCTE pAJa MHTEDM e Tal IKY e C KHX coe,zugne-
HER TIMYTOHMA ¢ Co , Ni MMn DpeXcIaBieHa B Tarzzye 2 X y &
KORIEHTPANHOHHA 3aBUCUMOCTD MATHMUTHON BOCIIDUMMYUBOCTH Ha puc. I,
Hae BuaHO M3 5TOr0 pHCyHKa aToMHAS BOCIPHMMYMBOCTE COCJMHEHMH! C
ConpmWO} KOHNEHYpanmue!t Ni M Co  Besua M DE3K0 yOHBAET IO Mepe
YBEAMYCHUA CORCPXOHEA NIYTOHUA B COONMHEHHAX, TaKCe HINEHEHHKE
MOXHO OOBACHMTL HCUE3HOBEHHEM COOCTBEHHOrO MATHHTHOTO MOMEHTa HH~
Kexs M xo0anpTa 38 CYET BAEKTDOHOB OAYTOHNA , BXOAAMUX B 3= d
000JIOYERY STHX METAJUIOB, JTO SBJGHME AHaJIOrMyHo Ha apgasmefca pa-
HEE 3AKOHOMEDHOCTM B CEDUH TBEDIHX DacTeOpor Ni - Cu Ni ~Zn
Fi =~ Al R Ip./6/, a 18KEe B CHCTEME Pd ~ U /7/.

J1s YHUYTOXEHKA MATHHTHOTO MOMEHTA rocansTa Tpelyerca Golb-
e aTOMOB NIYTOHHHA, 9eM XA HERSAf. DT0 corjacyercsa c TeM, YTO

Co  MMeeT §OXbMe HE3ANOAHEHHHX 3~d=ypoBHEH, K 03Hayaer, YT0 Pu
5 PARY 9THX MHTEDMETANNUYECKHX COCLWH eRu) OTFaeT B 3ed ~I10/0~
Cy NPVIMEPHO HOCTOSHHOE KOAMYECTBO SHEKTPOHOB, POCT BOCIPUMMYH-
BOCTM TDH NEPEXOX2 K COeIMHEHMAM Conee doraTuM NIyTOHMEM CBJ3aH
¢ BAMAHKEM MATHHTHOTO MOMEHTS TUIYTOHM A,

SABUCHMOCTE 0GDATHON BOCIIDAAMYMBOCTH ,/ j/)(g / COeIMHenukt
IyToRAZ ¢ Co , Ni ¥ Mn oOfT TEMIEPATYDN ITOKa3aBA HA DHC . 2.
BocopH=MyRBOCTY oTHX COSnumenmy crago BARMCHT 0T TemMIepar y pH,
YT0 CBSASRHO, noasﬁmoxy, C CRIPHEM OOMGHHHM B3SMMOLEUCTBHEN Mex--
Iy aTOMaMK,

Ha puc.3 npégcrasnena S&BACHMOCTE BOCIIDHUMUMBOCTH CLIJIABOB
IYTOHHUA C OEDKOHMEM OT KOHNEHTpaIHN IUPKOR¥ 4,

Bocnpruxyusoc s D -Pasy cnmaBeE Pu - Zr YuMeHEbHaeTc 8 mnpo~
NOPIMOHANPHO KOHMEHTPRIMH LHPKOHUS, BOCIpHEAKBO CTH HMHTEDME Tal K-
YeCROT'O COEXMHEHMA Puc Zr cymecTBeHHO / B 1,4 paza / donpme

’ )

x) g TA0IANE 2 XAS CDABHEHMS NDETCIARNENN TaRze 3HaY €HUA

MapayarsuTHOl BOCKpRMMUMBOCTH NAyTORHE Tpr 20° ¥ Wi mpw
500° To ecTs Bume Temmeparypx Kopu,
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Ta0muuo 2.

Tap aM8r HUT HEA BOCIPMUMUMBOCTL COGZUHEHUII MIIyT OHUSA
C CO ) Ni 1 Mn hd

CoezuneHue Crpurypa MTapaMarkUTHa § BOCTPUYINIY~
BOCI® rpu 20 °C

liaccoBas, Arouna g/

Xg.10% Xa. I0°
C.MMiE. I €Me€ o I=8T

poMouy. 2,4 970

0.1.T€TPON o , 2,3 4950
TUI UG Mn

- 2,5 480
reKC. 2,4
TUIl Fe2 ?

P.1.K. 10,5
TUMT Mg Cu2

- 2,4
PolloK I,9
Tmn Mg Cu2

- 8,6
rexc. 4,8

). FEKC. )
2 17 . , XX
TAN Th, Nign 15,4

Fi /5000/ Fell K. 45

Pu Mn, ['eIleKs 7,8
THIT Mg Cu,

Pu
Pu
Pu
P
Pu
Pu

g

X) Xq BOCHPUUMUUBOCTE B CPEZ HeM HS IP.aT0M BbUUCIEHE 10

gopMyne Xg =X,(c{A +#pB ) , MMe BUPIKEHNE B CKOOKEX
MpencTaBIAeT CpenHmil aTOMHEY BE C,
xx) OnpezesieHa MO BOCHPMUMUMBOCTH CrueBa Pu NigtPu, Ni,,.

BO CNPUUMUNBO CTHU 3} ~)a3H aH3IOTWIHOI'0 COCTEBa .

BOCHpuuMUMBOCTS MHTEPMETINNMY SCKIX CcOeZUHEHME ypaHa c KO-
087BTOM, HMKEJEM ! ME8ProHUeM mpuBezeHs B 18Cimue 3.
BocnpMUMUMBOCTD COefMHEHM{ yaH8 C oM IMEeM B UCCIIETOBAHHOM MH—
TEepBsNE TEMIEPaTyp AOCTITOUHO XODOWO NOAuMHAETCeA 338KoHy Kiopu~-
~Bulicca

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120050-3



Approved For Release 209/08/19 : CIA-DP88-0004R000100120050-3
' . .

-5 =

Tadmuus 3.
[lopaMar HUTHash BOCIPUUMUMBOCTDH COBNMHE Huit yp 8Ha
C C¢ ,NL u Mn .

NQ/NE CoezHe Hie Crpyxrypa gggggaﬁggwgggclfocnp HuMyi=
n/n
llaccoBas, AToMHas,
Xo. 108 | Xa. 108 1
eoMoe I G.M.G.I‘—BT.
I U () pomMouy., I,72 4I0
2 U, Co 0..TeTpar. ,
6 T | ~ 2 ~ 420
3 U Co OulleK. 2,3 320
4 U Co, P.u.K.,Tunc+2MgB,2 380
5 Ug Wi 0.0.TeTpPar. | ~ 2 ~ 420
TUT g Mn
6 U, Nig - 2.2 310
7 U WNi, ['€KCaroH. , 2,6 340
Tl Mg Zn,
8 U ¥n 0.05.TETParoy .~2X) ~ 420
9 U Mﬂ P-u-Eo
2 T Cu, Mg ~ 6¥%) ~ 700 '

x) llsunue Kayguana u Copzona /8/.
xx) OnmpezeneHa mo BOCIPMUMYMBOCTY CIJIIB3. UclMn + U Mn, .
SHEYECHUA BOCIIPUUMUUBOCTH 3ITUX COenMHenui, nocToAHHHE Kiopn u
BHYUCTIE HHNE [0 9TMM MOCTOAHHHM 3HIYEHUA MBLHUTHOL O MOMEHTa Mpy~
BEIEHH B Tala. 4.
IGIIyueHHNE 3HOUEHNS MATHATHHX MOMEHTOB MOK83HBANT , UTO ypaH

B 9TNX MHTEPMETaJJINYE CKIX COCIMHEHUAX Hexoxurcs, MO-BANMMOMY, B
YETHPEXBANCHTHOM COCTOAHUU.

B Tabmie 5 mpusenenu JOHHHE , Xap aKkTepusyiouue M8I'HUTHYD BOC-
MPUUMUYMBOCTE COEZ M He Huik U Be13 n Pu 3313 .

BocnpumMunsocTh 9T ux COEIMHEHU! TOKKE MOZUMHAET cH 38K0HY Kiopu-
-Bellcca co cpaBHUT €1BHO HeGoIBlOH BeNUYUHOK nmocTomHHO @
/’70-8001{/, Xapaxrepusyouell Tox HasHBaemoe MOTle KYIADHOE MoJe.,
Toress TeMnepaTypHa s 39BUCHMOCTS BOCIPUUMUUBOCTH Y 3TUX COEZUHE-
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HUt cBa3aHa,ll0~ BUUMOMY, C TeM 0GCTOATENAbCTBOM, YTO &TOMH IIYyTO-
HUE ¥ ypAaHa B pemerke Pu Bey, % U Beqz HAXOIATCA Ha SHA-
Y4TEIPHOM pACCTOAHMA JPYyI' 0T XPyra H B3amMoJedcTBME MEXXy HuuM
B pesylbTaTe 3TOr0 0CIAalasercd.

Tadauna ¥ 5.

Coe XMEEHHe Maccosag Bocn- | Temneparypuasn MarauTHNH}

A PHEMYEBOC Th 3aBHCHMOETD MOMEHT ypa
npu 20~ , BOC IPHYMYHUBO CTH Ha M IYTO

"}(2.10605;1(33;."I By (Mg
6_ 4350 F

U Be13 I2,0 ) Xg.IO = -1::-7-6 3,5

X 900
Pu B 2,4 Xg.10°= 290 1,7
it ’ 97" 1080 ’

X)SHaqunﬁ IR DAVATHUTHOY BOCIDHMMMYMBOCTH Pu Beyy MOIYYEEH
Ha odpasnax, COXepxzamux HEK0TOpoe KOJHYEeCTBO  (eppOMATHMTHOY npu-
MeCM, BJHMfHNE KOTOPOR MCKAIMAJIOCH COOTBETC TByNIfe#f NONMpaBKOl.

HccneXoBaHMe MATHNTHHX CBOMCTB COGNMHERMI NIYTOHMA C Xele-
30M TN0ORA3an0, YTO COEIHHEHHME Pu Fe, (eppoMariuTEO, 3aBHCH~-
MOCTh HAMATHWYEHHOCTH Pu Fe, 0T re:meparypu JeHa He DHC.4, B3
KOTODOTO BHIHO, YTO TeMmeparypa KppM 9TOro coeIMHERHA DABH& 360°¢,*
llosyyern Tak®e KPHBHe HAMATHWY MBAHMA, OZH& M3 KOTO[MX IpMBEieHa
Ha pAC.5. HaMarHIM €EHOCTH HACHWEHMS BTOr0 COCXWMHEHHA DaBHA
1020 raycc/uons,

Coegurenne Pu Fe, M30MODPHO C COefMHERMeM U Fe,

HaTepecHO 10, UTO 00a TH COeXMHEHMA (PeppOMATHUTHH. O deppousl He~

TH3UE COeJMHEEEA U Fe, coodmanock Kayfmanom u I'oprorom /8/.

ABTOpaME XaEH O pDACGOTH TAaKXe OHAM M3Y4eHH MATHMTHHE CBORCTBA 9TO-

ro coexmHeHug, |

YeTarosaeno, uro TemmepaTypa Kopu 5TOr0 COSJHHEHHd DABHA - 80°,

NOCTPOEHH KDMBHE HAMATHWEMBAHHMA, OXHA X3 HUX [IOK&3aHA HA DHC.O. -

Approved For Release 2009/08/19 : CIA-RDP88-00904R00010012005-3
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I, HEKOTOPHE $USINECKUE CBOHCTBA
METAJININECKOT'O YPAHA.

du3MuecKue CBONCTBA ypaHa M3YUEHH JOBOJLHC NOXPOCHO.
Ony6amMgoBaHo GONBWGOE Y¥CIO padoT, MMEETCHd TakXke pAn 0630DOE/CMe
nanpumep, /9/, /10.//.B XoKk1ale NPUBOZATCA HEKOTODHE HOBHE JaH-
Hue 0 CBOMCTBAX METalIMUecxorod ypaHa.

a) TepM1ySCKOE DaclUMDeHue,

Hapally ¢ JAHHHMM O KOI(pHUIFEHTAX TEePMUYECKOT'0 DACWMDPEHMA
of -ypaHa, 0 KOTODHX MMeeTCd prJ MyOmuxanuit /9/,/I1/, Ounyu rno-
NYUeHH TaxEe JAHHNWE 0 TePUMUECKOM DacmupeHuy o -hass CIIanos
ypaHa ¢ DUIyTOHUEM.

Ha pumc.7 ¥ B Tadamme 6 CONOCTABIANTCA pesysnbTaTH Xna o« -ypa-
Ha o -Pasd criasa ypaHa ¢ I5% AT. Pu .« PACTBOpEHNE B DPSLETKE
o -ypaHa aTOMOB TUIYTOHMA NDUBOTUT K TAKOMy K€ WIMPHESHMD OCEBHX
TNepUONOB, KAK ¥ MOBHWEH/E TeMNSpaTypH - INEpuoL Mo ocsaM a M c
BO3pacTAeT, Mo ocM b -yousaeT, JoOaBKA [AYTOHMA YBENVI UBAET
TakEe aHM30TPONMD TepMUYecxoro pacumpenus of -gasu, OTPALATENbHIA
KOO(PUUMEHT TEPMAYECKOr0 DACUMpEeHud Mo ocM b - ofg yBeanuu=
BaeTCcd N0 CBOelt aGCONNTHON BeNMyMHE.

Tag 1uua 6.

CpenHue KOIDHOUIMEHT: TEPMUYECKOTO pacmvpeHUA of ~ypata
1 of ~hasu chaBa ypaHa ¢ I5% aT.NayToHnd.

FBHTepBal 6 6 5
TeMne paTyp, | ol X1O0 oLg x10 ol , xI10

Og

20-300 | 28,8+I ~0,4+1 23,5+ 1
LU 20-500 | 82,9+I 6,341 27,6+ 1

{ ~pasa _
cnasa ypana | 20700 4 4 29 + 4
¢ I5% at may-; 20-400 + + 32 + 4

TOHMUA ,»

00pa¢oTKa KPMBHX, NOKA3AUHHX HA DUC,7, METOKOM HAWMEHBIHUX
KBaIpaTOB JANA MHTEpBana 0-500° npuBesa K CIGIYDIHM BHDAXEHKAM
JNA TMepHoL0B pENETKM of ~ypaHa:

AN
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a
b
c

i

2,850, / 1+21,7,10°0 T 4
5,065 / 1+8,5.100° T - 2,8,10°% </,
0 -6 -8
4,953¢ / 1+16,7.100 T 4 2,1.107° 2/;

% Ina crnasa ypada ¢ I5% ar.nayToHuA:
2,861 7 I+26,2,1¢ 1 + 1,4,10°8 2/,
5,850 / I+1,9.10° T - 3,0,1078" 2/;
4,956 / 1+25,2,10° T 4+ 1,6.10787 2,
0
rie a,B,C — NepUOXH peleTkM o ~Pa3s B A u | -Temneparypa B
0
Co

2,107 2/,
8

2
2
2

fl

a
b

G
}

llpyn icc e OBAHMM KOSPPULIMEHTa TepMAYECKOTO pacuMpeHys« -ypa-
He. OHJIO OCHADYEEHO, YTO COOTHOUEHME UHTEHCHUBHOCTE! HEKOTODPHX Xup-
OpakOUOHHHX JMHAE o -ypaHa npy TOBHUEHHMM TEMIepar ypH W3MeHAeT-
.

Ha pic.8 noxasasn MuxpodoTOMETpHYECKHEe KDUBHE TDYINH JKHuA,
NOTyYeHHNE C PEHTTEeHOrpaMM of - ypaHa, CHATHX HA HUKEJNeBOM U3y -
yepnn npuy 20 u 500°, 3aMep ¥ cpaBHEH e muouareit OTXENbHHX MaKCH-
MyMOB / OYEDYEHHHX NYHRTUDHHMYM JUHUAME/ C YYeTOM TOI'O, UTO MHTEl~
cuprocTH muuuit /I135/ u /331/ IONEHH OHTb BCErjia pAaBHHMM, MNOXTBEp-
INaM, YTO MHTEHCUMBHOCTH nuHmit / 063 / BospacraeT no OTHOUEHAD K
HHTEHCMBEOC TM nuHuK /135/ u /331/.

Yyer Bcex GarTopoB, BIMANUUX Ha WHTEHCHBHOCThH, IOKA3aN,4To
M3MEHEeHMe HHTEHCHMBHOCTY CBABBHO C MIMEHEHHMEM CTDYKTYDHOrO (axrTO-
Pa, Bol~ypue /12/ CTDYKIYDHH} GAKTOD ONpelcNAeTCA BHPAX €HUAMN:

=4 f Sin 2fky TUpH k HEUYETHOM;
4 f Cos 2fiky TpM k YETHOM,
rge f —aToMHH# daxTop.

V3MeneHMe CTDPYKTYDHOrO ()aKTOpa MOKET OHTH BH3BAHO TOJBKO H3-
MEHEHMEeM BHy TpEHHEero napaMeTpa y Dem eTKH of -ypaHa,

BHyucieHud 10ka3ann, YTO NpM NOBKUEHMM TEMIIEpPATYPH OT 20°
10 500° BHyT penmui napamMerp y o -ypaHa BO3pacTaer oOf

y = 0,107 + 0,003 10 y = 0,II5 + 0,003 / mpu 500%/,

Peme TRy of —~ypaHa MOEHO DACCMATPUBATH K&K WMCKAXEHHYD IeKca-
TOHANLHY 0 DEMETKY, CHAbHG BHTAHYTYD 3 H2LipaBNeHHM OCHM b /puc.9/.
CoorHomenne »/a y of -ypaHa paBHO 2,056, uT0 Ha 1G% GOJREE COOT-
BETCTBYWOLETO COOTHOWEHNA ODTCPOMOMYECKUX OCel ¥ IeKCcalOHANbHON
peleTk¥« ATOMH IPOMEEYTOYHLX C¢1oeB / nroMu [T u IY ua puc.® / Tak-

=y
f

Y -
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Ke CMeLeHM W9 Tex IMOJOXeHMii, B KOTODUX OHM JOJXHN HAXOIMTBCA B
KOMIAKTHON TCexcaToHANbHON pererke / DTH NPNOXERU] Ha DHC.D 0603~
HaueHH Touxch P /.

Yuenpmenne Iepuoia 1Mo ocu b ¥ DOCT BHYTDEHHErO napaMeTpa
C yBenuuenyel TeMIEpaTyPH YBEINUUBALT CXOACTBO DeNeTKU o ~ypana
C EOMMAKTHOJ rexcaromailbioit peueTKOl ¥ YMEHBUADT PA3NMUME MEX-
2TOMHHX pacCTOAHME B peleTke of —~yDaHha. MipexcTapndeT OCOOHY MH-
Tepec TO, YTO TaxMe Xe N3MEeHeHus IEpUoKO0B DeleTKM o =ypaHa BH3H-
BaeT DaCTBOpeHK€ B Hef MHODOLHHX aTOMOB, Hal puMep, Iy TOHHA /CMe
RHIle/ ¥ MOJMGILEHA /CM.CHENynuui pasien/. TNo-~pHauMOMY U TOBHMEHKE
TeuriepaTyp, ¥ BBEIeHMe B DEMETKY of ~ypaHa HHOPOLHHX ATOMOB
yMeHbliaeT TeHAeHIMD X 00pa30BaHHD KOBAJNEHTHHX cBA3EH ¥ pelieTKa
ypalla npyanzaeTca x donee cumMeTpuyHOR,.

6. Moxynb yOpYrocTV ¥ BHYTDEHHee TDeHue ypaa.

Mojvap yupyTOCTH M3MEDANCH Pe3OHAHCHHM METOJOM.
O6paslt BHTAYMBAJUCH U3 ypaHa, OTOIKEHHOTO B ¥ ~base. Ilocre Me-
YaMUyeckoit 06pasoTKM 00pa3UH OTKUIAMUCh B & ~pasze ILNdg CHATHA
0CTATOYHHX HelpAReHnit, UsMerenye MORLYIA HOpMaNbHOY YTNpyrocTH Ox-
HOTO W2 OGPAaSLUOB o ~yPaHA C TEMIIEpATypOR NokasaHo HA puc,I0.

He DTOM ¥€ DHCYHKE IORasaHa TeMrepalyprad 38BACUMOCTH BHYT=-
DeHHEr0 TpeHds ypaHa., BHYTLeHHEe TDEHNe ONpEN enfJ0Ch N0 BDPEMEHN
3ATyXaHuA TIonep euHHx EoneCaHud yacToTol 800-1180 ru, Bumnmult HA
puc.10 MaxcuMyM BRYTDEHHErO TDSHUA ofycnoBneH (a30BHM IpeBpame-
HieM, Ysenyuenue BIYTPSRHEro TDEHVA BHOE 350 cBaA3aHO, NO-BUIMMO~
MY, ¢ MIACTUYHOCTHO T'PAHMI 3€DeH. QW JAHHHE COTaacypTcs C Halmp-
JABLMMCA MMKDOCXONMMYECKH NMEPexcion IpH 300-350° o1 zepopmammu
Mo Teny 3epHa E JAepopmalnum no rpanune, a Takre C pe3RuM yBennye-
piey pume DTOM TEMIIEPATY DH CEODOCTH NON3YyUYEeCTH YPaHOBHX 06pasIioB
¢ MenxuM sepHOM /I3/. Ilo-BHAMMORY , OKBUKOXE3MORHAA TeMreparTypa

of ~y[oHa JEXHT B 00NACTH 300-350°,

B. TennonpoBOJHOCTE.

TennONPOBOJHOCTE ypaHa ONPEN elAnach CTAIVOHADHHM OTHOCHMTENb-

HHM METOIOM B MHTEpBale TeMNepaTyp 100-500°,

fccneropanue MOKaBaI0, YTO TEMIONPOBOAHOCTS 06pasIOR; HArOTOB-
pa3nuyaeT-

JEHEHY 110 Da3AIHHM TeXHONOI FaM, CymecTBEHHO HE

Cd.

g

0]
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Ha puc.II noxazama TemmonpoBOLHOCTH JIKTOIO ypaHa, ypala, 3araleH -
HOTO 3 ¥ ~001aCTH, X ypaHa, HOAYYEHHOrO U3 NODOUKA TOPAYMM Npec-—
COBaHnEM, Tennongoso,zmocn, MeTaJJ0Ke paMIyeCcKor'o ypaHa ¢ IJIoT-
HOCTsD 18,7 r/cM” npaxTHyeckym COBNELaeT C JaHHHMU N4 ypaHa, Moay-
YEHHOr0 IPYyruM# MeTONaMd, 4 TEIJNONPOBOZHOCTH 0GPAsIOB C INOT~
RocTsd 18,0 u I8,I3 r/ck” okazasach 3aMETHO HuXe,

I¥. CTPYKIVPA W SUSINECKNE CBOACTBRA CIUIABOB YPAHA
C_MCIMBIFHOM.

a) JmarpaMMa COCTORHMS VpaH-MONKGIeH,

YecnenoBaRHn CHCTEUN yPAH-MOIMGHEH NOCBANEHO CONBEOE KONMYGw
CTBO pac~T. Buepsre AuarpauMa COCTOAHMA YPAH-MONMGXER (wna omyG-
AukoBaHa (deitnex /I4/, Ora guarpamMe, B OCHOBHOM IpPaBMALHO 0Tpa-
XaJXa YaparkTep ¥ IDAHMIH BHCOKCTeMIepaTYDHHX oonacreff, Odnactn xe,
CBA3aHENE C HM3KOTEMIIEDATYDHHMY NpeBPABEHUAMU, HA Hell 0TCYTICTBO-
BaM, XapaRTep HYMBKOTEMIePaTY PEHX NpeBpakjeHud, MCIHTHBACMEHX [ ~ba-
S0 B STUX CINaBax,NO3JHee MIywancd DaXoM Mccliejosareredt /I5/,
/16/, /17/. Ommemo, npexcrasieHHue B padorax /I5/, /I6/ IMarpaMMy
COCTOAEMA CYWeCTBEREO DABMYADTC A MeELY COCO0f B OTHONEHMH XAD&K—
Tepa pacrnaza ¥ -PasH,

Ha puc.I2 npuBefeHa Iuarpaina cOCTOJHAS YPaH-MONKCICH o NOKY -
YeHEad aBTODAMM HACTOAWMEr0 NOKJIAIA,

JeTaHOBAEHO, uT0 MAKCHMANBHAS DRCTRBODUMOCTD MONKOIEHAa B
¥ ~Pase ypara npu 900° cocrasazer oxoxo 37 ar %. lpy 3TOM 3Haye-
HAEe nepuoza pemeTKH ¥ -(asy IPH KOMHATHOX TeMIepaType U3MEHAeT—
CA B SaBYCHMOCIN OT COXEDRANME MOMOCNeHa B COOTBETCIBHM C Ypab—
HeHueM & = 3,481 - (,00333C /X/, rre C ~ KOHIEHTpANUS MOJAMGLE~
H8 B al,NpOneHTAX. HaKCHMANRHAS DaCTBODHMMOCTL MOJAMGIEHA B B -ypa-
He cocTaBiser 3 ar.® mpu 635°,

Hexoropoe xommuecTBo monmenesa / Ko 2,4 ar,# / MOEeT pacr~
BOpaThed B of ~fa3e ypana. Ha puc.I3 IpuBereHa 3aBECHMOCTH MepHO—
£03 DOIETHH o -y[aHa OT COEepRamui B CINaBe MONHOAEeH3. PacTBO-
peHne MONMOKeHs MDUBOAKT K BHAUUTCALHOMY YMEHBHEHUD NEDHOS [0
OC# B, B TO BpeMH Kar MEDUOIH IIO OCAM & ¥ C M3MEHSNTCH CPABHHTEND~
HO Man0, OTN M3UEHEHMA AHATOTMYHH ONMCAEHMM BHIE M3MEHeRM M nepuo-
ZOB DEUETEN of -(a3H ypaHa NpHM DPAaCTBOPEHXX B Helt OIYTORK A,

Ipe Temneparype 560° § ~dasa HCIHTHBAET 3BTEKTOMIHHI pac-—
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nax §—ol+ K'( U, Mo ) « KOHUEHTpalMUaA BBTCKTOMIHO! TOUYKU COOT—
peTc TByeT ~ 2I1,6% ar MONMGLEHa.
$aza U, Mo imeer CIPYKTYDY TMMa Cr, Al,  C NEPUOX:MU TeTpa-
roHaJpHOR pemeTky a = 3,420 A u C==9,859 A. UreMeHTapHad Ayelxa
5TO#t (asH ARAAETCA YIPOEHHO} No BHCOTe Auefixoll ¥ -ypaHa. lono-
EeHME aTOMOB B Dpelerke K"—-(basu 0TBeYaeT YIOpILOUeHHOMY DacNo-
JOXEHHD ATMUB ypaHa ¥ MonudrexHa, Ha xaxgwe 4 cros aTaMoB ypada
NpUX OJUTCH 2 CIOA aTOMOB MonuGreHa. HooprmHaTH aTOMOB CaeIypmuE:
2 Mo: 000+ 1/2,1/2,1/2.
bo: 00z 3 00z ; 1/2,1/2,1/2 +z :
1/2,1/2,1/2 -z .
BHy TpeHHK}t mapaMeTp pemeTkM z  paseH 0,329+ 0,002,
AjaioryyHuHeE JAHHHE 0 CTDYKRTYDE K'—q)asu nony uekH Xoatmanom /18/.
Ha nmarpamme cocroAnms fasa U, Mo mMeeT CDABHATEJNBHO HE—
GONBIyD OGNACTH TOMOTEHHOCTH, OTKNOHEHME OT CTEXMOMETDPUY eCKOTO
cOCTAaBa B CTOPOHY YBEJIWV €HNd COZEPXAHUA MONMCJIEHA BH3HBAET PE3-
%0€ HapymeHue YMOpALOYEHHOCTH CTPYKTYDH, B DE3YABTATE UET0 pe—
me TKa NpUONUEAETCA K KyOM4eckKoit.

Beit cTeNeHb OTKJIOHEHMS DemeTKN X ~fas 0T Kyoudeckod §-fasu
XapAKTEPA30BATD BEMMUHON of=2gF>— , T0 B pesyibIaTe yrasaH-
HHX BHEE M3MeHeHu{ BenuuuHa of OyXeT YMEHbIA THC A / DG,
14/, Tpomecc pasynopafOyeHus  NPOMCXOZUT TAKXKe C MOBHUEHUEM
‘Teurmepary px BEme 560-575° /puc.I5/. Tpu Temmeparype 615° npomece
pPABYTOPALOYEHL S NONHOCTHD 3aKAHYMBAETC fe

6., TexcTypa ¥ -0asd B CIJIABaX YpaHa C MONMCIEHOM,

Hccnemosadue MpOBOLMJAOCH Ha (oJNbre cloraBa ypaHa © 9% Bec.
MOJIMOJeHa , MOMYUEHHO! IMyTEM XONOZHOR NMPOKATEHM C oGxatuey 97,6%.,
B pesyipTare McclefoBaHMi OHia NMOCTPOEHA MOJDCHAA ¢urypa, npm-
BeLEeHHad Ha DHC.I6, COOTBETCIByNIME NIeaNbHHE OPMEHTHDPOBKH NO-—
Ka3aHH B Tall.7e

TercTypa ¥ —Pasy B CIuaBe ypaHa ¢ 9 BeC.% MONNGIEHA B OCHOB-
HOM AauaNeTHyHA TEKCTYPe X ONOZHOKATAHOr0 of -KeNie3a.

t
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Tadmua 7,

OprenTMpoBEM KpYCT AL OB ¥ ~pasH B X0N0JHOKATAHHOM
donpre cnyasa ypana c MOJNG X €HOM ,

¥ opu-| Crenmens BHpaxX ed~- | Ilnockocrs, HanpaBnenne,[Hanpspnenme
CHTH~ | HOCTM ODMEHTH~- Connananias |coslaxanmee |ne prieniuKy -
POBKM | poBKuU C IIOCKOCTBO|C Hampapie- |IADHOE Ha—
HIPOKATRY HUEM IIpO~  npaBleHun
KaTKU o ;poxanm
nornepeyHoe
Ha [IDaBNeH e/
I | Cumgas (001 ) /I10/ /1I0/
2 | CursHag (I12) /IT0/ /111/
3 Cradaq (I11) /1X2/ /I10/

B, Kpitcraynorpabug ecrue ODMEeHTUDOBKM MM pachaze
¥ -Pasi B _clnaBe ypaHa ¢ MOJIAGIEH OM,

C nersn omperes enus EPUC T8I TOTpagUUECRIX ODHEH TUPOBOX of =(pa~
3H ypaHa ¥ (a3H U, Mo ornocmrensmo ucxommon ¥ -fasu npu eé 5B
TCKTOMIHOM pacnafe ONBTa U3 CIIaBa ¢ 9% BEC.MOJIMCNEHa, MMeBUA A
JK43aHHyD BHUE TEKCTYPY, NOAB epranacs orzmry npu 500° B Teyemne
50 vac, PertreHorpaguyeckoe JCCIeXOBaRHME MpPOJYK TOB 3BTERTONIHOI O
paclaxa mokasano, YTO OHU Takxe 0CJNaXapnT IpeMMyIm ecT B eHH O if OpieH -~
THpoBrolte ConocTannenme ux ODHMERTHDOBEM C MCXOXLHOM OPHEHTHPOBK Ot
KDUCTAJIIOB ¥ ~(asH, NpOBEIeHHOe ¢ NOMOmMBD CcTEpeorpadh muecxux npo-
eKINH, 1 aHAX43 pacIoNOXeRug aTOMOB B COQTBETCTBYHIUX aTOMHNX
TNOCKOCTAX o~ ¥ ¥ —das3 yeHa n U, Mo mosBommnu ycraHBUTE
XapakIep CONpArawmmxcd aTMHHX INOCROCTER NpY 5B TEKTOUIHOM pacna-
xre ¥—+ol+ U, Mo . BuGOp comparammmxcs &TOMHEX TIIOCKOC Tet
NPOUBBOAMNCA ¢ yyeToM IpUHIMNA, , COTAACHO KOTODOMY MAHKMYM 1I0BepX-
HOCTHOZ BHEDrimM oGecmeymsaerc s PN MaXCHMANLHOM CXOLCTBE B pac~
TIOJIOXEHIUN aTOMOB Ha COIpATapMXCA TpaHAX CTapolt ® HOBoON (a3, Br—
TN yCTAHOBNGHH CIELyDUZE B3aimMMHKe OPHEHTHPOBEN (a3 MPH DBTERTOMA-
HOM pachiage:

I Bzamunas OPIeHTUPOBEA ¥ -fasu & U, Mo,
(OO1)U2M0 I ( 001) ¥ ;
/ 100/ U, l0 II /100/% .
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Il BsaMMHAS ODMEHTMDOBKa ¥ -fasu u o ~Ja3H ypasa

(0I0) II (II2) Y wum (I100) o« 1I (112) ¥ ;
/I00/L 11 /1117 % /012/of 1I /ITL/ ¥

{3 mpuBeleHHHX NAHHHX CHeIyeT, 4To ¢asa U, Mo coxpanaer
OPWEHTMPOBKY MCXOZHHX KDHCTAJNOB ¥ -Jasd, JTa pasa BO3HMKAET B
pesyibTare NepepacrnpereneHnd aTOMOB B MUCXOIHOM Ded eTke M BOBHMK~
HOBSHUA YNODPALOYEHHOrO MX DACIONOXKEHMA B TEX YyacTKAX Dew eTkH,
TXe KOHLEHTpalMA OTBEvaer cocrasy U, Mo,

r. Kpucraanorpabus $a30BOro NpeBpaleHna cllasa ypaHa
¢ 0,6 % Bec.MonwubIeHa,

B3anMHad OpMEHTUDOBKA TPU DABHOBECHOM (a30B0M Nepexoxe
«=p B crmase ypaHa ¢ 0,6 % Bec.MonubreHa ONpelenanach Ha
X0JOTHOKATARON Ponbpre, KOTOpafd MMENA TUMMYHYD TEKCIVDY o« -~ymaHa.
JTa Qosipra Oana NOXBEPTHYTA 3akalke 0T TeMiepaly pH 6'7_00 C BpeMe-—
HeM BRI EDEKM INpX 2TOR Temmeparype 0ko0J0 I MMHYTH C LEIbl BOCIpE-—
MATCTBOBATh DOCTY 38pHa P -Pasu. 3apurCUpOBAHHOE TaRUM 00pasoM
cocroAHue P -PasH TakEe XapaKTepu30Ba’n0Ch IIPEMMYILeCTBEeHH Ol
ODUEHTMPOBKOR Kp#CTANNOB, CONOCTaBJIEHME KOTOPOH C MCXOXHOR TEKCTY-
poit  of —~Pa3H aHAJOTMYHO HpeIHIYWEMy cJyyal TN03BOJMIO YCTaHOBUTh
B3AUMHYKW ODHEHTUDOBKY KDUCTalNNOB ol ~H p -ypana:

(100)«  II  CO0I)p ;
/012/«  II  JII0/B .

IlonyueHHHe IaHHHE OTJAMYANTCA OT [PUBELEHHHX B JUTeparype
CBELEHM{l OTHOCUTENBHO KpUCTAANOrpap MYECKUX OPHEHTHUPOBOK MpU HU3KO-
TeMne paTrypHoM MAPTEHCUTHOM MNpEeBpamleHuy Mep eOoXIaEIeHHOH p ~fasH
ypana B o -Pa3y B CIlaBax ypaHa ¢ xpomox /I19/.

Bo3MOEHO, YyTO 3TO CBAS3AHO C pal3jauulieM TeMieparypHHX MHTEpBaloB, B
KOTODHX MPOK3BOXMJIOCEH MCC/EJOBaHUE NpeppaleHyl, ¥ C HeOINHAKOBHM
BIMAHUEM JOOABOK.
I, HexoTopue (Qu3Myeckue CBOUCTBA CIIABOB
ypaHa ¢ MOJTMOLEHOM.

HccnexopaHne (UBUYECKHX CBOMCTB CMIABOB ypaHa ¢ MOJNOLEHOM
MpOU3BOLUAOCH Ha CNAABAX, CONEPEAWMY pa3IMuHO0e KOJNMYEeCTBO MOIUC-
Iena. Onpegenanyuch yrpyrue CBofcTBA, TENIOINPOBOLHOCTH, TEpMUYEC~
K0¢ pacuupeHue ¥ Xp. CBOHCTBA.
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B Ioxnaze B xayecrbe NpPUMEpa NPUBENCHU HCKOTODLC TAHWHE O
GM 3Ny eCKUX CcBOJiCTBAX cluaBa C 9% Bec.,MOJAMMNeIa,

Ha puc,l7 noxaszaHa TeMrnepaTypHasa 3aBUCUMOCTL MOTYNA HOPMab-
HOft ynpyrocTu 3TOr0 cnnasa, Momyir ynpyrocTy OnpeLenfics pe3o-
HaHCHHM METOJOM Ha o0pa3uax, I0MBEepPTHYTHX IOMOIEHM 3UDYHIeMy OTEU-
Ty B Y—@ase, M Ha odpasuay, OTOXKEHINX HUXe TeMIlepaTyDH 3BTeK—
TOULHOrO npespatiennsa. Moiyip HopManbHofl ynpyrocty ¥ ~Gasu 3T0T0
CI1aBa BHAUMTENBHO HUXE MOLYAH HOPMQJILHOM YNPYroCTY YHCTOIO o(-
~yraHa, Ilocie NPOLOJMMUTENLHOTO OTXUIa HUEE TeuiepaTypu 3BTEKTOUJ-
HOIl TODU3OHTANM MOLYJNE YNPYTOCTH CIJIABa YBEJIWNMBLETCH M3-38 pac-
nage ¥ ~past, NPUBOJLANEro K 0oGpasopeHup seped o -HasH.

Ha puc.I8 npuBeneHa xpuBaf, XapaKTepu3ynuad M3MEHEHME TerIo-
NPOBOJIHOCTH cniaBa € 9% Bec, 10 B 3aBUCUMMOCTM OT TEeMNe PATY]H.
Ha sTom %e pucynke mnpuserenH gauiwe C.T.KoHoGeeBckoro u Ip./20/
0 TeMIepaTypHOR 2aBMCHMOCTH IJEKTPOMPOBOLHOCTH M BHYKCJIEHHHE IO
OTUM OKCMEPMMEHTANBHHM JAHHHM 3HaYEHUs yucia JopeHTHd. Kak BUEHO
M3 3TOr0 DUCYHKa, JMJa 9TOT0 CIaBa 3ak0H BuiemaHa-®paHlia. BUMON-~
HAeTCH, MEMEHeHMe ylcia JOpeHTHa B MUCCIeLOBAHHOM UHTEDBAJE TeM-
NepaTy) CPaBHUTENBHO HEBENMK O,

KoopguuuenT TepMIYecKOrO pacCuUpEeHUd CIulana ¢ 9% Bec,MONUG-
JleHa B MHTepBale 20~500° MaMereTcA B COOTBETCTBHY ¢ ypaBHEHKEM

o(= 1I,5.107° + 0,26,10707;

rne  T-Teuuneparype B %,
CpexHue BHAueHMA KOO(OMuMelTa TEIIOBOIO DACHMPEHMS B UHTepBaiay
20-300° u 20-500° pasmu 12,0.10'6 n 12.3.107 COOTBETC TBEHHO,
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Puc.I. HapaMaer:gaﬂ BOCIDMUMYL BOCTE CNIABOB IIYTOHUA C KO-
canpToM (L) v HuKenem (2) npum XKomHaTHOI TCMIIELaTy pe
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